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ABSTRACT
AIM: To evaluate the efficiency and safety of simultaneous, combined cryotherapy and alcohol injection in 
cases of secondary neovascular glaucoma with absolute vision loss and intolerable pain syndrome. Ocular 
pain due to glaucoma can be complex and difficult to treat. Therapy consists of topical and systemic pres-
sure lowering agents, anti-inflammatory drugs, analgesics, surgical procedures – cyclocryotherapy, retro-
bulbar alcohol injection, enucleation or evisceration.
MATERIALS AND METHODS: We present 35 patients diagnosed with absolute glaucoma and treated 
with a combined technique – cyclocryotherapy and retrobulbar alcochol 96% 1ml injection. Verbal Analog 
Score (VAS) was used to evaluate the pain. 
RESULTS: All of the patients (100%) were pain-free 12 months after the procedure. No significant long-
term complications were observed. 
CONCLUSION: This case study highlights that cyclocryotherapy combined with retrobulbar alcohol can 
play a significant role in the management of pain in patients with absolute glaucoma. 
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INTRODUCTION
Absolute glaucoma is an end-stage disease, 
characterized with non-functional or absent vision, 
high intraocular pressure, and usually disturbing 
pain syndrome. In the clinical practice this is the 
well-known syndrome of a painful blind eye. Despite 
the medical therapy or the surgical procedures (laser 
therapy or trabeculectomy), eyes with absolute glau-
coma maintain high, uncontrolled intraocular pres-
sure. It is usually higher than 30mmHg and pres-
ents with a normal aqueous production of the cili-
ary body, but a reduced outflow through the cham-
ber angle due to proliferation or fibrovascular tis-
sue growth (1). Patients complain of significant, dis-
turbing pain, which can adversely affect the quality 
of life. Once lost, vision cannot be regained, so the 
focus should be on maintaining vision in the fellow 
eye, psychological and other support, helping the pa-
tient to keep the affected eye comfortable, reasonable 
cosmetic appearance, etc. (2). If conservative mea-
sures do not result in improved comfort for the pa-
tient, then pain can be relieved with retrobulbar in-
jection of chlorpromazine (3) or absolute alcohol 
(4). Another option is cyclocryotherapy (5,6). If this 
is not effective, or there is a cosmetic concern, then 
evisceration or enucleation can be considered with 
subsequent restauration with ocular prosthesis. The 
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inferior fornix, 2% lidocaine was injected subcuta-
neously in the inferotemporal quadrant, providing 
injection site analgesia. A 25-gauge retrobulbar nee-
dle was then passed into the retrobulbar space and a 
mixture of 2ml 2% lidocaine and 2ml 0.75% bupiv-
icaine (Marcaine) was injected. After an interval of 
five minutes, the anaesthetic effect was clinically vis-
ible. Then twelve equidistant cryo-applications were 
applied over the ciliary body region, starting 2 mm 
behind the limbus over 360 degrees with a size of 
2.5 mm. For all cases retinal detachment cryo-probe 
was utilized. Each application was a 60s freezing cy-
cle to -80 degree Celsius. After the last application, a 
25-gauge injection  in the retrobulbar space added a 
mixture of 1ml 2% lidocaine and 1ml 96% alcohol. 
Antibacterial and non-steroidal anti-inflammatory 
drops were prescribed.
The severity of pain was recorded using verbal 
analogue score (VAS) ranging from 0 to 10, with 10 
being the highest. The patients’ VAS was recorded 
before and after the procedure. Three more records 
were made – on the first week, on the first month 
and on the first year after the surgery. At each fol-
low-up the patients were assessed for development of 
complications.
RESULTS
The mean age was 74 years (±10 years range), 18 
male (51.43%) and 17 female (48.57%) patients. The 
right eye was involved in 16 patients (45.71%) and the 
left - in 19 patients (54.29%). 
Patients’ mean VAS score before, after the sur-
gery and on the three follow-up visits is shown in 
Table 1. Before the surgery, the mean VAS was 9.16 
ranging from 10 points to 7 points. After the sur-
gery, the mean VAS decreased to 2.88 with measure-
management of ocular pain is complex and requires 
a multidisciplinary approach involving specialties 
such as anaesthesiology, ophthalmology, neurology 
and at times a specialized psychologist (7). Retrobul-
bar alcohol injection is a viable option for pain re-
lief in patients who have cosmetically acceptable eyes 
as well as those who are either unwilling or unfit for 
more extensive surgery and subsequent management 
(8). Also, cyclocryotherapy provides good intraoc-
ular pressure control and good pain control. Com-
bined techniques could be used with even higher suc-
cess ratio and good patient outcome.
AIM
The aim of this study was to determine the role 
of cyclocryotherapy combined with retrobulbar alco-
hol 96% 1ml injection in the management of severe 
ocular pain in patients with absolute glaucoma.
MATERIALS AND METHODS
This retrospective, multicenter study was based 
on the medical documentation of three different hos-
pitals. It was conducted at the Ophthalmic Depart-
ment of Multi-profile Hospital for Active Treatment, 
Shumen over a period of 9 years (2000 – 2009) - 20 
patients, Eye Clinic “D-r Taskov”, Targovishte over a 
period of 8 years (2009 – 2017) - 5 patients, Special-
ized Eye Hospital, Varna - 10 patients. All of the pa-
tients were hospitalized. Patients under 18 years of 
age and complicated cases with an active orbital dis-
ease or a neurological deficit were excluded from the 
study. 
A total of 35 patients were included. The pro-
cedure was performed in the operating room un-
der proper asepsis. After instilling anaesthetic 
(proxymetacaine hydrochloride 0.5%) drops in the 
Patients Mean VAS before surgery
Mean VAS after 
surgery
Mean VAS on the 
first week
Mean VAS on the 
first month





(from 10 to 7) 
2.88
(from 8 to 1)
1.16
(from 5 to 0)
0.16
(from 2 to 0)
0.12




(from 10 to 7)
3.35
(from 8 to 1)
1.20
(from 5 to 0)
0.17
(from 2 to 0)
0.12




(from 10 to 7)
2.41
(from 7 to 1)
1.12
(from 5 to 0)
0.15
(from 2 to 0)
0.12
(from 1 to 0)
Table 1. Pain assesment scores before and after treatment with combined cryo-alcohol treatment  of eyes without useful 
vision
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ments from 8 points to 1 point. On the first week the 
mean VAS score was 1.16 with the highest measure-
ment being 5 points and the lowest - 0 points. On the 
first month after the surgery, the mean VAS dropped 
to 0.16 ranging from 2 points to 0 points. One year 
after the surgery the mean VAS was 0.12 and all of 
the measurements were mainly 0 points and rarely 
1 point. 
All of the patients (100%) were on topical treat-
ment for two weeks after the injection. Five (20%) re-
quired topical treatment for one month. All of the pa-
tients required mild lid edema and conjunctival che-
mosis which resolved within two weeks after surgery. 
DISCUSSION
The management of patients with pain syn-
drome and blind eye presents several challenges to 
ophthalmologists (9). Both cyclocryotherapy and 
retrobulbar alcohol injection are simple and efficient 
methods to control pain. Alcohol and other neuro-
lytic agents exert their effect by destroying the nerve 
fibers by coagulative necrosis (4,7). The technique 
must be performed with accuracy, the alcohol must 
be injected in close proximity to the nerve fibers. A 
dampening of the nerve fiber conduction is achieved 
but it is possible for the pain to recur again with time. 
Cyclocryotherapy leads to pain management, 
because of lowering the IOP. The technique is widely 
used and there are many studies but the results, how-
ever have been conflicting. A stable decrease in IOP 
have been reported in 80% - 0% (10). Such variation 
in the results is probably due to individual differenc-
es in ciliary body anatomy and sensitivity of the eye 
tissues to low temperatures. 
Zhonghua conducted a study of 37 eyes with 
non-neovascular and neovascular glaucoma treat-
ed with cyclocryotherapy and followed up for 3-67 
months (11). Pain was controlled in 86.7% of the cas-
es, which corresponds to the outcome of our study.
Benson presented a retrospective study to eval-
uate the efficacy and complication rate of cyclocryo-
therapy on 68 eyes (12). Of the painful eyes, 71% were 
rendered comfortable. The study stated that cycloc-
ryotherapy affords good pain relief, without good 
pressure control, in various types of glaucoma. These 
results are very similar to the one from our study. 
Further to those studies, Kim studied the long-
term results from cyclocryotherapy in 20 eyes and 
concluded the method to be a reasonable treatment 
option for patients with refractory glaucoma, who 
experience ocular pain and headaches (13). Janici-
jevic conducted a study over 203 eyes – 152 patients 
in a period between 2005 and 2010 (14). Measure-
ments of IOP were taken before and after cyclocryo-
therapy. The study concluded that cyclocryothera-
py was a useful and accessible method for control of 
intensive pain in neovascular glaucoma. This corre-
sponds to the conclusions in our study. 
A mixture of short-acting local anesthetics such 
as lidocaine and marcaine were administered before 
the cyclocryotherapy not only to provide anesthet-
ic effect that reduces intraoperative pain, but also to 
ensure correct placement of the needle in the retro-
bulbar space (15).
The success rate in pain relief after retrobulbar 
alcohol injection is also variable and ranges between 
87% - 20% in Medline indexed literature. A com-
bined technique between cyclocryotherapy and ret-
robulbar alcohol injection provided rapid and last-
ing pain relief. Twenty-three patients were pain-free 
within 1 week and all 25 reached this state within one 
year after surgery. This is comparable to the results of 
other studies.
Cok et al. conducted a study of the effect of ret-
robulbar injection on 4 patients of absolute glaucoma 
(16). They reported a period of pain relief lasting up 
to one year, which matches the results of our study.
Kumar reported a case of adenoid cyst carcino-
ma of the maxillary sinus. The patient was suffering 
from severe intractable pain in the orbital region due 
to exposure and compression effect of the tumor (6). 
The pain was not controlled under a maximum dose 
of analgesics. Kumar used a single retrobulbar injec-
tion of alcohol. The patient was pain-free for a period 
of 6 months, prior to his death.
Akhtar conducted a study of 5 cases. The pa-
tients were with blind, painful eyes due to absolute 
glaucoma (17). Each patient received a single retro-
bulbar alcohol injection and VAS was recorded in 
similar manner to our study. Eighty percent of the 
patients were pain-free on the first week and 100% - 
all of the 5 patients were pain-free on the first year af-
ter the injection. These results correspond to the re-
sults in our study.
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Birch observed the effect of retrobulbar phenol 
injection in painful eyes. Eighty percent of the pa-
tients included in the study were suffering from ab-
solute glaucoma. They observed a mean pain-free pe-
riod of 15 months after injection (18). 
Another study was done by Maumenee to ob-
serve the effect of retrobulbar alcohol in 35 blind 
and 15 seeing painful eyes (19). He reported a pain-
free period of 1-3 months with no permanent long-
term complications. These findings are comparable 
to those, observed in our study. 
In a study Al-faran conducted, a variable peri-
od of pain relief ranging from 2 weeks to 2 years was 
found. Thirty-nine eyes were included in the study, 
31 had pain due to end-stage glaucoma (20). The con-
clusion was that retrobulbar alcohol may be a useful 
alternative to enucleation or evisceration in the man-
agement of painful blind eyes.
The study identified several postoperative com-
plications – anesthesia of the skin overlaying the 
cheek, lid and brow, conjunctival chemosis and lid 
edema. These were comparable to those seen in pub-
lished literature (21). All these complications were 
temporary and resolved without any intervention 
within 2 weeks after surgery. Complications such as 
transient ptosis, proptosis and external ophthalmo-
plegia have been documented in Medline indexed lit-
erature, but were not observed in this study.
In our study we combined the cyclocryother-
apy with retrobulbar injection of alcohol and dem-
onstrate notable improvement of pain within rea-
sonable post-operative treatment. Interestingly, we 
found a little more pain in males than in examined 
females, however the final result was equal. This 
method appear to be efficient, safe and suitable as 
last resort treatment for eyes without useful vision 
and significant pain syndrome. We recommend the 
aforementioned methodology and have proven that 
it can be used in differing surgical conditions with 
equal success.
CONCLUSION
The effect of a combined technique - cyclocryo-
therapy and retrobular alcohol injection was stud-
ied in the presented cases and it was found to be safe 
and effective. It is a last resort technique and might 
be used and repeated in cases with prominent pain 
syndrome.
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